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THE EAF-NANSEN PROJECT 
 
FAO started the implementation of the project “Strengthening the Knowledge Base for and Implementing an 
Ecosystem Approach to Marine Fisheries in Developing Countries (EAF-Nansen GCP/INT/003/NOR)” in 
December 2006 with funding from the Norwegian Agency for Development Cooperation (NORAD). The EAF-
Nansen project is a follow-up to earlier projects/programmes in a partnership involving FAO, NORAD and the 
Institute of Marine Research (IMR), Bergen, Norway on assessment and management of marine fishery 
resources in developing countries. The project works in partnership with governments and also GEF-supported 
Large Marine Ecosystem (LME) projects and other projects that have the potential to contribute to some 
components of the EAF-Nansen project. 
 
The EAF-Nansen project offers an opportunity to coastal countries in sub-Saharan Africa, working in partnership 
with the project, to receive technical support from FAO for the development of national and regional frameworks 
for the implementation of Ecosystem Approach to Fisheries management and to acquire additional knowledge on 
their marine ecosystems for their use in planning and monitoring. The project contributes to building the capacity 
of national fisheries management administrations in ecological risk assessment methods to identify critical 
management issues and in the preparation, operationalization and tracking the progress of implementation of 
fisheries management plans consistent with the ecosystem approach to fisheries. 
 
LE PROJET EAF-NANSEN 
La FAO a initié la mise en œuvre du projet "Renforcement de la base des connaissances pour mettre en œuvre 
une approche écosystémique des pêcheries marines dans les pays en développement (EAF-Nansen 
GCP/INT/003/NOR)" en décembre 2006. Le projet est financé par de l'Agence norvégienne de coopération pour 
le développement (NORAD). Le projet EAF-Nansen fait suite aux précédents projets/ programmes dans le cadre 
du partenariat entre la FAO, NORAD et l'Institut de recherche marine (IMR) de Bergen en Norvège, sur 
l'évaluation et l’aménagement des ressources halieutiques dans les pays en développement. Le projet est mis en 
œuvre en partenariat avec les gouvernements et en collaboration avec les projets grands écosystèmes marins 
(GEM) soutenus par le Fonds pour l’Environnement Mondial (FEM) et d'autres projets régionaux qui ont le 
potentiel de contribuer à certains éléments du projet EAF-Nansen.  
 
Le projet EAF-Nansen offre l’opportunité aux pays côtiers de l'Afrique subsaharienne partenaires de recevoir un 
appui technique de la FAO pour le développement de cadres nationaux et régionaux visant une approche 
écosystémique de l’aménagement des pêches et la possibilité d'acquérir des connaissances complémentaires sur 
leurs écosystèmes marins. Ces éléments seront utilisés pour la planification et le suivi des pêcheries et de leurs 
écosystèmes. Le projet contribue à renforcer les capacités des administrations nationales responsables de 
l’aménagement des pêches en introduisant des méthodes d'évaluation des risques écologiques pour identifier les 
questions d’aménagement d’importance majeure ainsi que la préparation, la mise en œuvre et le suivi des progrès 
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CHAPTER 1 INTRODUCTION 
1.1 Objectives 
This survey is one of a series aimed at monitoring the pelagic fish resources of Gabon, Congo, 
Democratic Republic of Congo (DCR), Angola and northern Namibia, as agreed between the 
Food and Agriculture Organisation of the United Nations (FAO) and Institute of Marine 
Research in Norway (IMR). The program is funded and organised by the FAO under the 
program agreement “NORAD/FAO PROJECT GCP/INT/003/NOR”. The goal of the program is to 
improve the understanding and knowledge in terms of the biology, ecology and population 
dynamics of the main species in relation to the environment and the whole ecosystem. The 
objectives of the survey were briefly discussed and agreed upon during a pre-survey meeting 
held in onboard the R/V Dr. Fridtjof Nansen in Port Gentil, Gabon, prior to the survey where 
representatives from GCLME and all countries surveyed were present together with 
representatives from IMR. 
 
 
The specific objectives of the survey were the following: 
 
 To estimate the abundance and to map the distribution of the main commercially 
important pelagic and semi-pelagic fish species in the region, including the two 
sardinella species Sardinella aurita and S. maderensis, the Cunene horse mackerel 
Trachurus trecae and other pelagic species. 
 
 To collect stomach contents and gonads of important pelagic fish species in the region 
to increase knowledge on feeding and reproductive pattern 
 
 To map the general meteorological, hydrographical and biological conditions in the 
survey area by means of continuous recordings of weather data, CTD-casts 
(Temperature, Salinity and Oxygen), ADCP measurements (Acoustic Doppler Current 
Profiler) and plankton sampling along acoustical and hydrographical transect lines.  
 
 To collect bottom sediment samples. 
 




The scientific staff consisted of: 
 
From Direction Générale des Pêches et de l’Aquaculture, Gabon: 
Pulcherie MENGUE M’ADZABA, Marcelle Guylène NKOANE NDOUTOUME 
and Jean de Dieu LEWEMBE 
 
From Direction Générale de la Pêche Maritime, Congo: 




From Department of Biology, University of Kinshasa and ISP-Gombe, R.D. Congo: 
Séraphin Ifuta Ndey BIBUYA. 
 
From Department of Biology, UPN, Kinshasa, R.D. Congo: 
Jolie KIPIMBYE LUKONDE 
 
From Direcçaò das Pescas, São Tomé e Príncipe: 
Virginia Carvalho D’Almeida GODINHO and José Dias de Sousa LOPES (co-cruise leader) 
 
From Nigerian Institute for Oceanography and Marine Research, Lagos: 
Ndubuisi AJUONU 
 
From Department of Oceanography and Fisheries, University of Ghana: 
Eunice KONADU-TWUM 
 
From UNIDO/GCLME, RCU, Ghana 
Socrates APETORGBOR 
 
From Instituto Nacional de Investigação das Pescas (INIP), Angola 
Aristóteles Patríce da Silva AMARO 
 
From Institute of Marine Research (IMR), Bergen: 




The vessel left Port Gentil 18
th
 June at 1700 and steamed north to the border between 
Equatorial Guinea and Gabon, where the coverage of Gabon started at 0600 the next day. The 
shelf was surveyed with parallel course tracks perpendicular to the coast, 10 NM (nautical 
miles) apart. The acoustic transects generally covered a depth range of 20 - 500 m. The vessel 
reached Cape Lopez on 21
st
 June, and continued southwards covering the southern part of 
Gabon. The first transect in Congo was started 27
th
 June. On 30
th 
June, the last transect was 
completed and the first part of the survey finished. The vessel arrived in Pointe Noire at 0900 
the same day for change of scientific crew. After leaving Point Noire on 1
st
 June the vessel 
steamed south to start the survey off Angola.  
 
Continuous acoustic recordings and analysis were carried throughout the survey. Pelagic and 
bottom trawling for species identification and biological sampling were done on registrations 
and additional random blind hauls were carried out during dark hours. 
 
Hydrographical profiles were carried out using a CTD, from the surface and down to the 
bottom, at standard depths (20, 50, 100, 200, 500 and 1000 m) and repeating the 2008 
transects: Corisco, Equator, Cape Lopez, Iguela, Setté Cama and Pte. Panga in Gabon and 
Madingo and Pointe Noire in Congo. South of Cape Lopez, additional stations were taken 




Plankton sampling was done during the hydrographical transects at approximately 50 and 200 
m depth. Grab samples were also taken at most hydrographical transects at 200 m depth for 
training purposes and to supplement already existing samples from the area.  
 
1.4 Survey effort 
Figure 1.1 shows the cruise tracks with fishing, plankton, grab and hydrographical stations. 
Areas shallower than 20 m are not accessible to the vessel, e.g. south of Port Gentil. Other 
areas were not accessible to the bottom trawl due to rocky bottom. For sampling the pelagic 
species, a small and a mid-sized pelagic trawl were used, supplemented with bottom trawl 
hauls. Table 1.1 summarizes the survey effort by country. 
 
 
Table 1.1 Total number of pelagic trawl (PT), bottom trawl (BT), hydrographical (CTD), plankton (P) 
and grab (G) stations and distance surveyed in NM (nautical miles) by country. 
 
Country PT BT CTD P G NM 
Gabon 15 11 58 12 5 1426 
Congo 5 3 17 4 2 415 






Figure 1.1.  Gabon-Congo. Course track with fishing, plankton, grab and hydrographical stations.  











CHAPTER 2 METHODS 
2.1 Hydrographical sampling 
CTD 
 
A Seabird 911+ CTD probe was used to obtain vertical profiles of the temperature, salinity 
and oxygen. Real time logging was carried out using the PC based Seabird Seasave software. 
CTD casts were conducted along the cruise track in transects at about 60 NM distance, and 
additional stations were taken between these transects, about every 20 NM, at 20 and 500 m. 
The casts were stopped a few meters above the bottom, and at a maximum of 1000 m depth. 
The oxygen sensor has shown to be very stable, and no calibration was conducted during the 
survey. Attached to the CTD was also a Chelsea flourometer of the type Mk III Aquatrack. It 
measures chlorophyll α in micrograms per litre with an uncertainty of 3%. Factory slope and 




The SBE 21 Seacat thermosalinograph was running routinely during the survey, obtaining 
samples of sea surface salinity and relative temperature and fluorescence (5 m depth) every 10 
seconds. An attached in-line Turner Design SCUFA Fluorometer was continuously measuring 
Chlorophyll levels [RFU] at 5 m below the sea surface while underway during the entire 
cruise. The instrument is configured with a bright blue photodiode, a 420 nm Excitation filter 
and a 680 nm Emission filter. It is calibrated against the secondary orange standard dye. The 
maximum output is equivalent to 5Volt = 100%. It has a linear temperature compensation of 
2.14%/°C. 
 
Current speed and direction measurements (ADCP) 
 
A vessel-mounted Acoustic Doppler Current Profiler (VMADCP) from RD Instruments was 
run continuously during the survey in broadband mode shallower than about 400 m and in 
narrow band mode in deeper waters. The frequency of the VMADCP is 150 kHz, and data 





Meteorological data logged from the Norwegian Meteorological Institute (DNMI) included 
air temperature, humidity, air pressure, wind direction and speed, and sea surface temperature 
(SST). All data were averaged by unit distance sailed (1 NM). 
 
2.2 Sediment sampling  
Due to lack of experienced personnel, only simplified sediment samples were taken, mainly 
for training purposes. The samples were taken with a van Veen grab with adjustable weight 
and a surface area of 0.1 m². The total volume of the grab was 21 litres. At each site, except 




Samples were sieved through round holes sieves with a mesh size of 5 mm and 1 mm, stored 
in plastic bottles and preserved in a formalin and borax solution. Each sample was marked 
and stored for further analyses onshore.  
 
 
2.3 Plankton sampling  
Phytoplankton 
 
South of Cape Lopez phytoplankton was collected with the same interval as the zooplankton 
stations. Samples were taken from the surface (5 m depth) with the ship’s seawater pump, 




The zooplankton sampling was conducted by means of HYDROBIOS Multinet (150-180 
µm), at up to five depths intervals; 0-25, 25-50, 50-75,75-100 and 100-200 m, at about 50 and 
200 m depth in each hydrographical transect. 
 
 
2.4 Fish sampling 
A brief description of the fishing gear is provided in Annex IV. All trawl catches were 
sampled for species composition by weights and numbers. Records of catch rates are given in 
Annex I. Total length (TL) frequencies were taken for the commercial pelagic species such as 
sardinellas, horse mackerel, and various species of carangids and other pelagic fish (Annex 
II).  
 
Biological samples were obtained for sardinellas and horse mackerel. Total length (TL) and 
body weight were determined to the nearest 1 cm and 1 g below, respectively. Sex and 
reproductive stages were determined according to the scale adapted by INIP for the 
classification of maturity stage for both horse mackerel and sardinellas in Angola (Table 2.1). 
Stomach samples were taken of both sardinella species and horse mackerel, and in addition 


















Table 2.1 Maturity stage scale adapted by INIP for the classification of maturity stage for both horse 










Small gonads, do not occupy more than 1/3 of abdominal cavity length. 









The gonads begin to develop, increasing substantially in size; about ½ 
length of the abdominal cavity. Gonads more opaque, small points 
visible to the naked eye (oocytes at the beginning of vitelogenese).The 
gonads in rest/recovery more flaccid with some more conspicuous blood 










At the beginning, oocytes more conspicuous giving the gonad a granular 
aspect. Ovary yellow-orange, testis creamy. Visible sperm in testis if 
open. Gonads quite swollen in the beginning of the reproduction period. 
Gonads that have spawned once lose consistency, but opaque oocytes 
present, and sperm in testis if cut. At the end of the stage is possible to 








The gonads occupy about 2/3 of abdominal cavity. Ovaries orange in 
colour with visible blood vessels. Most oocytes translucent, testis 
creamy, flat and brilliant texture. The gonads stop flowing oocytes and 







The gonads occupy about 2/3 or less of abdominal cavity. Ovaries 
orange in colour with the conspicuous blood vessels, blood stained 
mainly in one end. Most oocytes translucent; testis creamy, flat and 
brilliant texture. The gonads stop flowing oocytes and sperm flows at 







The gonads decrease in size and occupy about ½ or less, of abdominal 
cavity. Gonads flaccid and bloody. Ovary can contain remaining oocytes 
that were not emitted. Testis may have sperm remaining in the seminal 
duct. Pinkish areas in the whole extension of the gonad.  
 
 
2.5 Acoustic sampling 
Acoustic equipment 
 
Acoustic data were recorded using a Simrad ER60 scientific echo sounder equipped with 
keel-mounted transducers at nominal operating frequencies of 18, 38, 120 and 200 kHz. No 
calibration was conducted during the survey. Acoustic data were logged and post-processed 
using the latest acoustic data post-processing software, the Large Scale Survey System 
(LSSS) Version 1.32. The technical specifications and operational settings of the echo 
sounders used during the survey are given in Annex IV. 
 
Allocation of acoustic energy to species group 
 
The acoustic data were scrutinized using the LSSS. Scatters were displayed at 38 kHz. The 




) was allocated to a predefined set of 
species groups on the basis of a visual scrutiny of the behaviour pattern as deducted from echo 
diagrams, LSSS analysis and catch composition. Acoustic groups with its respective species 





Table 2.2 Allocation of acoustic densities to species groups. Note that for sardinella, horse mackerel and 
big-eye grunt groups, all encountered species are listed, while only main species are listed for 
the remaining groups. 
 
  Group   Taxon   Species 
Sardinella Sardinella sp. S. aurita 
  S. maderensis 
Horse mackerel Trachurus sp. T. trecae 
  T. trachurus capensis 
Big-eye grunt  Brachydeuterus auritus 





Pelagic species 2 Carangidae
2
 Alectis alexandrinus 
  Caranx hippos 
  Chloroscombrus chrysurus 
  Decapterus rhonchus 




 Scombridae Sarda sarda 
  Scomber japonicus 
  Scomberomorus tritor 
 Sphyraenidae Sphyraena guachancho 
  Sphyraena sphyraena 
 Others Trichiurus lepturus 
Other demersal species Sparidae
3
 Dentex angolensis 
  D. congoensis 
  Pagellus bellottii 
  Boops boops 
 Other taxii Saurida brasiliensis 
  Arioma bondi 
Mesopelagic species Myctophidae
3
 Lampanyctodes hectoris 
 Other mesopelagic fish Trachinocephalus myops 
Plankton Calanoidae Calanus sp. 
 Euphausiidae Meganyctiphanes sp. 
 Other plankton  
1 
other than Sardinops sp., 
2
 other than Trachurus sp., 
3
 main taxon in group.  
 
 
Estimation of biomass 
 





) at 38 kHz to number of fish corresponds to:  
 
TS = 20 log L – 72 (dB)      (1) 
 
or 





L        (2) 
 
where CF is the conversion factor from acoustic density to fish biomass and L is the mean 
total fish length. This target strength function was originally established for North Sea 




No specific target strength relations are presently available for the species at hand, and 
equation (2) has therefore been applied consequently for all targeted species in this time 
series. The biomass was calculated by multiplying the number of fish by the expected length 
at weight, estimated by regression of the log-length (total) against total weight. Separate 
length-weight relationships were worked for each region, pooling all data within each region.  
 
The boundaries of encountered fish aggregations (post strata) were determined by means of 
contouring within the inner and outer zero-value limits of the transect lines. The strata 
contours were digitised using NansisMapTool Version 1.51, and distribution plots and area 
calculations on the strata were carried out with the same software. Sub-stratification was used 
to isolate areas of similar densities, using the following pre-defined, standard categories: 1: sA 






Mean 5-NM integrator values (sA) computed along the transect lines were re-averaged for 
each stratum. The short spacing between the lines (10 NM) makes it impossible to exclude all 
between-transect values without removing some on-line contributions, particularly for 
sardinella on the inner shelf. The potential positive bias of including between-line values is 
likely smaller than the negative bias that would have been introduced by excluding high on-
line contributions. This bias is also counteracted by the shallow distribution pattern (partly 
above the integration limit) and vessel avoidance behaviour of sardinella (Misund and Aglen, 
1992). All estimates should consequently be considered as relative indices of abundance. 
 
The overall length frequency distributions within strata were estimated by weighting the 
sample-distributions with the nearest valid 5 NM integrator value, or the average of two 
adjacent values. Target species of the same genus, i.e. S. aurita / S. maderensis and T. trecae / 
T. trachurus capensis, are not acoustically distinguishable, and the sA values were therefore 
split according to the relative distributions of the two species in each length group. The total 


























 i  = estimated number of fish in length group i 





 ti,j = proportion of species j in length group i 
 ui  = proportion of sampled fish in length group i 
 As = horizontal area of stratum s 
 CFi = conversion factor for length group i  
 Li = length group i (nearest full cm below total length) 




CHAPTER 3 OCEANOGRAPHIC CONDITIONS 
 
3.1 Surface distribution 
The sea surface temperature (SST, 5 m depth), the sea surface salinity, (SSS, 5 m depth) and 
sea surface Fluorescence (SSF, 5 m depth) were continuously recorded during the cruise. 
Figures 3.1 – 3.3 show the horizontal distribution of SST, SSS and SSF, respectively, for 
Gabon and Congo.  
 
The SST in northern Gabon reached up to 26.5°C, diminishing towards the south with a 
minimum temperature at around 19°C. A temperature gradient was found across the shelf 
with a front around Cape Lopez separating warm less saline waters in the north from colder 
and more saline waters in the south. In the southernmost part of the region, towards Congo, 
temperature increases, with values of about 22°C off Madingo (Congo). The distribution is 
similar to the one found in previous surveys conducted during the same time of the year. 
 
Salinity in the region ranged between 34 in the north, and 36 in the south. As with the SST, a 
SSS gradient was observed across the shelf with a front around Cape Lopez, where less saline 
waters extend to the north. Salinity values increased towards the south, with a maximum of 36 
between Iguéla and Pte. Panga (Gabon). The area off Libreville showed the lowest salinity 
value (34), probably as a consequence of the discharge of the rivers in the area. This year’s 
SSS pattern is comparable with those found previously during the surveys conducted during 
the same month, although temperatures are slightly higher. There seems to be a constant area 
of higher salinity between Iguéla and Pte. Panga. 
 
A SSF gradient was also observed across the shelf. The lowest values were observed off 
Libreville and south to Cape Lopez (0.1 µg/l). From here, the chlorophyll values increased to 
a maximum of 1 µg/l between Olindè and Iguéla, to decrease again towards Congo in the 
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3.2 Vertical sections 
Figure 3.4 (a-h) shows the vertical distribution of temperature, salinity, dissolved oxygen and 
chlorophyll in Gabon and Congo, as recorded on the hydrographical transects worked during 
the survey. The chlorophyll sensor data recorded are not directly comparable with recorded 




Surface temperature at Corisco, Equator and Cape Lopez section was between 25 - 26°C. On 
average the temperatures in the upper layers were about 2-3°C lower than in May 2008. A 
thermocline was observed at about 25 m depth. Isolines were generally parallel with depth 
and the temperatures decreased steadily to around 17°C at 100 m depth and reached 8 °C at 
400-500 m depth. The profiles south of Cape Lopez at Iguela, Setté Cama and Pointe Panga 
were similar in appearance to those in the northern part of Gabon. Temperatures were lower 
and ranged from around 19°C – 21°C in the surface, declining to around 17°C at 100 m depth. 
A temperature minimum around 8°C was found at 500 m depth as in previous years.  
 
The very high fresh water influence found on transects north of Cape Lopez in May 2008 was 
not seen during the present survey. Surface and upper layer values of 34.2-35.9 were recorded 
in the Corisco, Equator and Cape Lopez transects. Salinity decreased in deeper waters to 
minimum values of 34.7-34.9 around 500 m depth. South of Cape Lopez the salinity 
recordings near surface were slightly higher than in north with maximum recordings of 
around 36.0. Minimum salinity of 34.7 was found at 400-500 m depth. 
 
North of Cape Lopez dissolved oxygen values decreased gradually from 4.0 at the surface to 
2.0 ml/l below 200 m depth. Further south surface values were similar to those on northern 
Gabon, but off Setté Cama minimum dissolved oxygen values decreased gradually from about 
4.0 ml/l in surface waters to 1.4 ml/l around 200 m depth and increased slightly again in 
deeper waters. 
 
Chlorophyll recordings ranged from 0.1 to 1 µg/l in the upper layers, with lowest values north 





The temperature profile at Madingo showed surface temperatures around 22°C. Temperature 
at 100 m depth was 16°C. At Pointe Noire surface temperature was 20°C decreasing to 17°C 
at 100 m depth. Both profiles showed bottom temperature at 500 m around 8°C. Temperature 
profiles were generally similar to those found further north.  
 
Maximum surface salinity was 35.9 at Madingo and at Pointe Noire. Salinity in the bottom 
waters around 500 m depth was 34.7. Dissolved oxygen at the surface at Madingo and Pointe 
Noire was around 4 ml/l, dropping to between 3 and 2 ml/l at 100 m depth and 2 ml/l in 
deeper layers. Measurements of chlorophyll α at the Madingo transect show highest 
concentrations near the surface, with recordings of 0.5 µg/l, declining to 0.1 µg/l at 50 m and 


















































































































































e. Setté Cama, Gabon 
 
 
























          



















































h. Pointe Noire, Congo 
 




CHAPTER 4 FISH DISTRIBUTION, SIZE AND BIOMASS   
ESTIMATES  
4.1 Gabon 
Generally, both catch rates and the acoustic detections of all species of pelagic fish north of 
Cape Lopez were very low. The region between Cape Lopez and the border with Congo also 
had lower than usual catch rates and acoustic detections. Table 4.1 shows the catch rates of 
the main pelagic groups in kg/h. Carangids were the most dominant pelagic group followed 




North of Cape Lopez only a few schools of Sardinella maderensis were detected in a limited 
area and a small pelagic catch showed specimens of 17 – 22 cm TL. S. aurita was also caught 
in low numbers in a couple of trawl hauls in the region. Further south there were more 
continuous registrations, particularly between Lagune Nkomi and Lagune N’Dogo, mainly 
between 20 and 50 m depth. Here S. aurita was most common, while a couple of catches of S. 
maderensis were made close to the coast. 
 
The length distribution of both sardinellas is depicted in Figure 4.1(a-b). The catches of S. 
aurita consisted mainly of juvenile fish, with a peak around 8-9 cm. S. maderensis had a 
larger contribution of adults with peaks around 10 and 23 cm.  
 
The total biomass estimate of S. aurita in Gabon was 42 000 tonnes while the estimated 
biomass of S. maderensis was 16 000 tonnes. In 2008 the estimates were about 19 000 tonnes 










































a)  b) 
 




Ilisha africana was caught in 3 trawl stations in a limited area close to the coast at Nyanga. 







Small amounts of Engraulis encrasicolus were caught in 4 trawl stations close to the coast in 




North of Cape Lopez horse mackerel, Trachurus trecae, was caught on one pelagic and one 
bottom trawl station. A few low density schools were allocated to this species. South of Cape 
Lopez a few low density schools of T. trecae were found in a small area along the shelf break 
off Lagune N’Dogo. Horse mackerel was generally caught with bottom trawl mixed with 
demersal species.  
 
Length distribution of Trachurus trecae found in the area is shown in Figure 4.2. The length 
(TL) ranged from 13 cm to 18 cm.  
 
The estimated biomass of Trachurus trecae in Gabon was 4 200 tonnes, compared to 5 000 


























North of Cape Lopez the Pelagic group PEL 2, mainly consisting of carangids, but also 
including scombrids, barracudas and hairtails, were distributed over major parts of the shelf, 
from about 100 m depth to the coast. Further south the group was distributed along the coast 
from Lagune Nkomi to the border with Congo. The main species caught, belonging to this 
group, were Scomber japonicus, Decapterus punctatus, D. rhonchus, Selene dorsalis, 
Sphyraena guachancho and Trichiurus lepturus. However, catches of PEL 2 species were 




The biomass in the area was based on an average fish size of 23 cm and average condition 
factor of 0.88 and was estimated to be 33 000 tonnes, while the estimate for 2008 was 32 000 
tonnes. 
 
Table 4.1. Catch rates in kg/h of main pelagic groups in Gabon 
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19 31 11.6 2.3 6.8 0.6 86.0 48.8 156.2 
20 25 0.4 1.5 2.6 96.9 36.4 10.4 148.2 
21 42 4.6 63.9 4.7 13.8 2.8 625.2 715.1 
22 28 7.9 28.3 0.5 
 













25 10 1.4 4.1 
 
8.3 7.3 24.0 45.2 
26 21 851.2 3.4 0.5 
 
0.8 69.6 925.5 
Mean 49 39.5 65.7 5.8 5.6 7.7 695.2 819.6 
Std dev 
 
166.1 273.4 24.3 19.0 19.6 1998.5 2242.6 
% catch 
 




The region has a similar species distribution as the one found in Gabon. Table 4.2 gives the 




The sardinellas, mainly S. aurita, were found in a continuous area close to the coast. The 
acoustic registrations were mainly of low density with a few medium density schools. Of the 
8 trawls conducted in this area, 4 contained S. aurita while only 2 contained S. maderensis. 
The length distribution of the sardinellas is depicted in Figure 4.3 (a-b). The catches of S. 
aurita consisted of both juvenile and adult fish, with peaks around 10 and 28 cm, while S. 




The biomass estimate for S. aurita in Congo was 36 000 tonnes and for S. maderensis 13 000 
tonnes, while in 2008 60 000 tonnes and 50 000 tonnes were estimated of S. aurita and S. 


















































Ilisha africana was caught in 2 trawl stations close to the coast south of Madingo. However, 




Small amounts of Engraulis encrasicolus were caught in 2 trawl stations close to the coast in 




Trachurus trecae was caught on 4 trawl stations, 3 of them offshore around 100 m depth, and 
some low density schools were detected. The total biomass was estimated to be 3 600 tonnes, 




The PEL2 species of fish were distributed across most of the territorial waters of Congo from 
the coast to approximately 100 m depth. The main species caught representing this group 
were Chloroscombrus chrysurus, Sphyraena guachancho, Selene dorsalis and Trichiurus 
lepturus. 
 
The biomass estimated in the area was based on an average fish size of 23 cm and average 






Table 4.2. Catch rates in kg/h of main pelagic groups in the region in Congo. 
 
Station Gear depth Clupeoids Carangids Scombrids Hairtails Barracuda Other Total 
27 42 9.8 0.4 
 
93.2 1.1 62.9 167.4 
28 117 45.1 
    
354.4 399.5 














     
0.6 0.6 
33 25 113.5 81.7 
 
93.1 0.1 499.3 787.7 





Mean 63 139.3 429.4 2.7 29.6 0.2 135.6 736.8 
Std dev 
 
313.2 1020.0 5.9 40.5 0.4 186.5 985.8 
% catch 
 







CHAPTER 5 SUMMARY OF SURVEY RESULTS 
The survey of Congo and Gabon was conducted from June 18
th
 to June 30
th
 2010. During the 
survey the vessel covered a total of 1 841 NM, with 20 pelagic hauls, 14 demersal, 75 CTD 
stations, 16 plankton and 7 grab stations taken.  
 
In the present survey the environmental conditions were characterized as stable. Little wind 
was observed in the survey area and the conditions were favourable for acoustic estimations. 
SST ranged from 19° to 26°C, while salinity fluctuated  between 35-36. 
 
Several areas in Congo and Gabon have restricted accessed due to oil exploitation activities, 
particularly the area off Olinde (Gabon), which is large and can possibly contain high 
abundance of pelagic fish. The area is not included in the present abundance calculations.  
 
5.1 Sardinellas 
The sardinellas were distributed in several low density areas (sA<300) with few areas of 
medium density (300 < sA < 1 000) along the coast of both Gabon and Congo, between 20 and 
100 m depth (Figure 5.1). Concentrations increased in the southern part of the survey area. 
The two species were often separated: S. aurita was found further offshore than S. 
maderensis.  
 
Figure 5.2 (a-b) shows the length distribution for both sardinellas. S. aurita ranged from 5 to 
31 cm total length (TL), with four apparent modal peaks around 10, 19, 25 and 28 cm. 
Although juveniles of S. aurita (fish <15cm TL) dominated the catches they represented 
around 20% of the total biomass (Figure 5.3(a-b)) The length distribution for S. maderensis 
ranged from 9 to 28 cm TL, with four apparent modal peaks at around 10, 20, 24 and 26 cm. 
The cohort of smallest fish (9-11 cm TL) of S. maderensis represents less than 5% of the total 
biomass (Figure 5.3(a-b)). 
 
The biomass for both sardinellas was estimated at 108 000 tonnes (79 000 tonnes of S. aurita 
and 29 000 tonnes of S. maderensis), which is less than the 142 000 tonnes estimated in 2008 
(80 000 tonnes of S. aurita and 62 000 tonnes of S. maderensis). The proportion of S. aurita, 
in relation to S. maderensis, was higher this year as compared with last year: 73% of the 
Sardinella was calculated to be S. aurita, compared to 56% in 2008.  
 
The highest abundance in the time series for the region was recorded at 416 000 tonnes in 
2005. Since then the sardinellas’ biomass has been declining with the lowest value found 
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a)       b) 
 
Figure 5.3. Relative cumulative biomass of a) Sardinella aurita and b) S. maderensis off Gabon and Congo 
 
 
5.2 Other Clupeids 
As last year some Ilisha africana were found inshore along the coast associated with brackish 
water areas. The abundance was low and no abundance estimate or distribution map was 
produced. Anchovy, Engraulis encrasicolus, was found on 6 trawl stations close to the coast 
in both Gabon and Congo.  No acoustic values were allocated to these species and no biomass 
estimate was calculated.  
 
 
5.3 Trachurus trecae 
The horse mackerel Trachurus trecae was distributed on the mid shelf mostly off southern 
Gabon and in Congo, between 50 m and 100 m depth. Five low density (sA<300) areas were 
detected (Figure 5.4). The species was observed mainly on the shelf edge mixed with other 
demersal species. It was generally found close to the bottom making it sometimes difficult for 







Figure 5.4 Distribution of Trachurus trecae off Gabon and Congo. 
 
 
The length distribution (Figure 5.5 a) shows only one cohort of fish with a peak at 14 cm. The 
cumulative biomass (Figure 5.5 b) also reflects that only one cohort was present in the survey 
area. 50% of the biomass consisted of fish >15 cm. 
 
The total biomass of T. trecae in the distribution area was 7 800 tonnes. This is slightly higher 
than the 5 600 tonnes estimated in 2008. The 2007 estimate (400 tonnes) was the lowest 
recorded in the region during the last seven years (Table 5.1). The biomass is still very low 
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5.4 Other pelagic fish 
The Pelagic group PEL 2 (carangids, scombrids, barracudas and hairtails) was more or less 
continuously distributed along the coast of Gabon and Congo (Figure 5.6), from around 20 m 
to approximately 100 m depth. The fish were generally scattered and density was low 
(sA<300). Catch rates were separately analysed for Gabon and Congo (Tables 4.1-4.2). 
Assuming an average total length of 23 cm for all the species and a measured condition factor 
of 0.88, the biomass of PEL 2 was estimated to 45 000 tonnes; 33 000 tonnes in Gabon and  
12 000 tonnes in Congo.  In 2008 the total PEL2 biomass was estimated to about 40 000 

















Table 5.1 Summary table of biomass estimates for the main species groups and countries for the surveys 
conducted in 2004 -2010. 
 









  49 000 
110 000 
  28 000 
  19 000 
128 000 
  59 000 































  37 000 
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  9 000 
  8 000 




















   3 600   
     600 
      - 
  1 000 
  4 000 
  4 200 
  5 000 
     400 
  7 000 
11 000 
  7 800 
  5 600 
     400 
  8 000 
11 000 
 2004  11 000* 
- No biomass calculated because of low / no abundance 
*Surveys of Congo and Gabon in 2004 also covered Cabinda in Angola  
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CHAPTER 6  RESUME DES RESULTATS DE CAMPAGE EN 
FRANÇAIS 
La campagne Gabon-Congo a été effectuée du 18 au 30 juin 2010. Au cours de cette 
campagne, le navire a couvert une distance de 1.841 mn avec 20 traits de chalut pélagique et 
14 traits de chalut démersal auxquels s’ajoutent 75 stations hydrologiques CTD, 16 pour le 
phytoplankton et 7 de prélèvement de sédiments. Les échantillons de sédiments prélevés dans 
les stations seront analysés en Ghana. 
 
Durant cette campagne, les conditions de l’environnement étaient relativement stables. La 
température de surface - à 5 m de profondeur - (SST) variait entre 19.0°C – 26.5°C. La 
salinité de surface - à 5 m de profondeur -  (SSS) variait entre 34 et 35.7 entre les deux 
extrêmes nord et sud de l’aire couverte respectivement,  alors que la partie centrale du Gabon 
présentait un taux de salinité autour de 36. 
 
Cette année on a mesuré les niveaux du chlorophylle de surface - à 5 m de profondeur - (SSF). 
Les valeurs sont étés entre 0.1 µg/l et 1 µg/l. Le valeur plus bas s’a trouvé entre Libreville et 
Cape Lopez, et le plus haut entre Olindè et Iguela.  
 
Cape Lopez marque l’encontre de deux types d’eaux: ce plus chaud et moins saline au nord, et 
ce plus froid et plus saline au sud.  
 
La campagne a eu lieu 1 mois plus tard par rapport aux année précédente. Et cela a 
certainement influencé nos observations sur la SST et la SSS sur une vaste étendue.  
 
Les espèces pélagiques, particulièrement les sardinelles, étaient relativement moins 
abondantes par rapport aux années précédentes. Aussi, certaines zones sont interdites d’accès 
à cause de l’exploitation pétrolière. C’est le cas notamment de la zone hors d’Olinde, au 
Gabon, qui doit contenir probablement beaucoup d’espèces pélagiques. Cette zone a été 
exclue dans l’évaluation faite.  
 
Sardinelles 
Les sardinelles étaient distribuées à faible densité dans plusieurs petites zones à travers toute 
la région prospectée du Gabon au Congo. Et cela partant de 20 m de profondeur de la côte 
jusqu’à 100 m au large (Figure 5.1). Cependant, les concentrations augmentaient dans la 
partie sud de la zone de prospection. L’échantillon typique de sardinelles a été moins 
important que d’ordinaire. Cela à cause de la dominance des juvéniles. De les deux espèces, 
Sardinella aurita s’á rencontrée généralement dans les eaux plus en profondes que S. 
maderensis, et ont présenté une nette séparation dans la distribution.  
 
La Figure 5.2 (a et b) montre la fréquence de taille dans la distribution des sardinelles. Pour S. 
aurita, cette année la part essentielle du poisson était composée d’individus de taille  inférieurs 
à 15 cm avec un mode de 10 cm. Un autre mode autour de 24 cm a pu être observé pour le 
poisson adulte. La distribution de taille de Sardinella maderensis indique quatre modes, avec 




La biomasse relative cumulative des sardinelles peut être observée dans la Figure 5.3. Les 
juvéniles de Sardinella aurita ont dominé, en nombre, dans la zone prospectée mais en terme 
de biomasse une cohorte d’adultes représentait approximativement 70 %. Pour Sardinella 
maderensis, environ 20 % de la biomasse était représentait par individus de taille supérieur à 
25 cm. 
 
Cette année il y a eu du les signes de recrutement dans les captures de Sardinella aurita, 
comment  à ce qui avait été observé précédemment dans la région. 
 
 La biomasse au Gabon et au Congo a été estimée à 87.000 tonnes pour Sardinella aurita et à 
33.000 tonnes pour Sardinella maderensis. L’année dernière, la biomasse des sardinelles était 
estimée, dans l’ensemble, à 143.000 tonnes, dont 80.000 tonnes de S. aurita contre 63.000 
tonnes de S. maderensis. Cette année, par rapport à ce qui a été observé l’année dernière, les 
deux espèces ont présenté une proportion légèrement supérieure de S. maderensis dans la 
zone prospectée. 56 % de sardinelles estimées étaient S. aurita. L’abondance des sardinelles 
connaît une baisse dans région par rapport à 2005 qui avait connu le grand record.  
 
Autres Clupeidés  
Comme l’année dernière, quelques Ilisha africana associés aux autres espèces d’eau  saumâtre 
étaient localisées près de la côte. Aucune estimation d’abondance fut produit à cause du 
niveau  très faible. 
 
Cette année, dans 6 stations de chalutage il y a été enregistré d’anchois (Engraulis 
encrasicolus) dans la zone prospectée. 
 
Trachurus trecae  
Un  banc de chinchard (Trachurus trecae) a été localisé principalement dans la moitié sud du 
Gabon et au Congo dans les profondeurs situées entre 50m et 100m dans cinq zones à faible 
densité (sA<300). Cette année les espèces étaient principalement observées dans le bord de le 
plateau continental, mélangées avec d’autres espèces démersales et plus souvent observées 
dans les fonds où la perception acoustique était difficile. 
 
La distribution de taille (Fig 5.5a) indique seulement un seul groupe de poisson avec un 
maximum de mode de 14 cm. L’année dernière, la distribution de taille comprenait  les 
poissons de dimension similaire avec un mode maximum de 18 cm 
. 
La biomasse cumulée (Fig 5.5b) démontre seulement la présence d’un seul groupe dans la 
zone prospectée. 50% de la biomasse était supérieure à 15cm. 
 
La biomasse de Trachurus trecae dans la zone de distribution était de 7.600 tonnes ; ce qui est 
environ dans le même niveau observée l’année dernière de 5 600 tonnes. 
 
L’année 2007 a connu le plus bas record des estimations dans la région par rapport aux cinq 
dernières années. La biomasse est encore très faible avec l’absence des grandes captures. 
 
Autres poissons pélagiques 
Le groupe des pélagiques PEL 2 (Carangidés outres que Trachurus sp., Scombridés, 
Sphyraenidés et Trichiuridés) a été plus ou moins constant au Gabon et au Congo ensembles 
(Figure 5.6).  La principale distribution s’étend de l’intérieur de la zone jusqu’à 




Le poisson était éparpillé avec une faible densité dans la zone prospectée (Sa < 300). Le taux 
de capture a été analysé pour les zones gabonaises au nord et au sud de Cap Lopez et au 
Congo (Tableau 4.1 et Tableau 4.2). La distribution de taille des différentes espèces du groupe 
est illustrée en l’annexe II. En admettant une moyenne totale de taille de 23 cm pour toutes les 
espèces et le facteur de condition de mesure de 0,88; la biomasse de PEL 2 a été estimée à 
45.000 tonnes dont 11.000 tonnes sont localisées au Congo. Dans 2008, environ 40.000 
tonnes de P2 avaient été estimées au total, dont 32.000 tonnes étaient au Gabon et 12.000 
tonnes seulement au Congo. 
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ANNEX I Records of fishing stations 
 
R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:    1 
DATE  :19.06.2010          GEAR TYPE: PT NO:  1  POSITION:Lat   N 0°37.20 
         start    stop    duration                        Lon   E 8°55.08 
TIME  :08:42:00 09:12:33  30.5 (min)          Purpose   : 1 
LOG   : 1789.48  1791.53   2.0                Region    : 3300 
FDEPTH:      20       40                      Gear cond.: 0 
BDEPTH:     212      238                      Validity  : 0 
Towing dir:   0°     Wire out   : 120  m      Speed     : 4.0 kn 
Sorted    :   1      Total catch: 0.91        Catch/hour: 1.79 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Invertebrate                              1.32        0      73.46         
   Trachurus sp.                             0.18      271      10.09         
   Leptocephalus                             0.14       33       7.68         
   Selene dorsalis                           0.06       83       3.51         
   SALPS                                     0.04      100       2.19         
   FISH LARVAE                               0.03      242       1.54         
   BOTHIDAE                                  0.02       88       1.21         
   Loligo sp.                                0.01        8       0.33         
   Ariomma sp.                               0.00        8       0.00         
   Alectis alexandrinus                      0.00        2       0.00         
   Sphyraena sp.                             0.00        4       0.00         
   Brama sp.                                 0.00        2       0.00         
   Fistularia sp.                            0.00       12       0.00         
   TETRAODONTIDAE                            0.00        2       0.00         
   TRIGLIDAE                                 0.00        8       0.00         
                                       __________            ________ 






R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:    2 
DATE  :19.06.2010          GEAR TYPE: PT NO:  4  POSITION:Lat   N 0°17.59 
         start    stop    duration                        Lon   E 9°1.91 
TIME  :19:10:43 19:40:52  30.2 (min)          Purpose   : 1 
LOG   : 1865.92  1867.60   1.7                Region    : 3300 
FDEPTH:      15       15                      Gear cond.: 0 
BDEPTH:      56       62                      Validity  : 0 
Towing dir:   0°     Wire out   : 120  m      Speed     : 3.4 kn 
Sorted    :  60      Total catch: 60.42       Catch/hour: 120.20 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Decapterus punctatus                     61.77     1426      51.39       1 
   Ariomma bondi                            21.19      647      17.63         
   Priacanthus arenatus                     16.11      840      13.41         
   Sardinella aurita                        13.19      159      10.97       2 
   Caranx hippos                             7.26      115       6.04         
   Echeneis naucrates                        0.58        2       0.48         
   EXOCOETIDAE                               0.10        2       0.08         
                                       __________            ________ 







R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:    3 
DATE  :20.06.2010          GEAR TYPE: BT NO: 24  POSITION:Lat   S 0°1.13 
         start    stop    duration                        Lon   E 8°54.68 
TIME  :09:16:08 09:36:12  20.1 (min)          Purpose   : 1 
LOG   : 1967.42  1968.45   1.0                Region    : 3300 
FDEPTH:     135      133                      Gear cond.: 0 
BDEPTH:     135      133                      Validity  : 0 
Towing dir:   0°     Wire out   : 350  m      Speed     : 3.1 kn 
Sorted    : 144      Total catch: 899.25      Catch/hour: 2688.34 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Dentex angolensis                      1878.62    12592      69.88       3 
   Spicara alta                            366.22     7791      13.62         
   Priacanthus arenatus                    263.44     5716       9.80         
   Ariomma bondi                           128.91     2428       4.80         
   Antigonia capros                         24.84     1306       0.92         
   Raja miraletus                            7.65       57       0.28         
   Lagocephalus laevigatus                   6.91       75       0.26         
   Lepidotrigla cadmani                      3.92       93       0.15         
   Zenopsis conchifer                        2.60       18       0.10         
   Illex coindetii                           2.06       18       0.08         
   Trachinocephalus myops                    1.67       18       0.06         
   Scorpaena normani                         1.32       36       0.05         
   Citharus linguatula                       0.18       18       0.01         
                                       __________            ________ 

















R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:    4 
DATE  :20.06.2010          GEAR TYPE: BT NO: 24  POSITION:Lat   N 0°11.30 
         start    stop    duration                        Lon   E 8°57.20 
TIME  :13:53:37 14:15:30  22.0 (min)          Purpose   : 1 
LOG   : 2007.59  2008.66   1.1                Region    : 3300 
FDEPTH:      68       66                      Gear cond.: 0 
BDEPTH:      68       66                      Validity  : 0 
Towing dir:   0°     Wire out   : 170  m      Speed     : 2.9 kn 
Sorted    : 153      Total catch: 382.16      Catch/hour: 1042.25 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Ariomma bondi                           786.46    24886      75.46         
   Dentex congoensis                       192.60     5774      18.48         
   Priacanthus arenatus                     21.46      736       2.06         
   Sepia officinalis                         6.95       87       0.67         
   Pseudupeneus prayensis                    6.60      115       0.63         
   Decapterus rhonchus                       5.32      164       0.51         
   Pagellus bellottii                        4.83      169       0.46         
   Lepidotrigla cadmani                      4.64      232       0.44         
   Raja miraletus                            3.33       14       0.32         
   Sardinella aurita                         2.37       33       0.23         
   Torpedo torpedo                           2.24        5       0.21         
   Dentex angolensis                         2.05       55       0.20         
   Trachurus trecae                          1.36       27       0.13      11 
   Trachinocephalus myops                    0.87       14       0.08         
   Caranx carangus                           0.55       14       0.05         
   Antigonia capros                          0.33       14       0.03         
   Alloteuthis africana                      0.19      109       0.02         
   Dactylopterus volitans                    0.05       14       0.01         
   Citharus linguatula                       0.05        5       0.01         
                                       __________            ________ 






R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:    5 
DATE  :20.06.2010          GEAR TYPE: PT NO: 14  POSITION:Lat   N 0°21.90 
         start    stop    duration                        Lon   E 9°6.90 
TIME  :17:25:27 17:55:04  30.0 (min)          Purpose   : 1 
LOG   : 2035.45  2037.33   1.9                Region    : 3300 
FDEPTH:      24       27                      Gear cond.: 0 
BDEPTH:      25       26                      Validity  : 0 
Towing dir:   0°     Wire out   : 110  m      Speed     : 3.8 kn 
Sorted    :   2      Total catch: 14.94       Catch/hour: 29.88 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Sphyraena guachancho                     15.60       16      52.21         
   Sardinella maderensis                     5.26       96      17.60       4 
   Scomberomorus tritor                      4.88       10      16.33         
   Brachydeuterus auritus                    1.48       42       4.95         
   Selar crumenophthalmus                    1.14        6       3.82         
   Caranx senegallus                         0.92        2       3.08         
   Pomadasys jubelini                        0.38        2       1.27         
   Selene dorsalis                           0.22        4       0.74         
                                       __________            ________ 







R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:    6 
DATE  :21.06.2010          GEAR TYPE: PT NO:  1  POSITION:Lat   N 0°33.00 
         start    stop    duration                        Lon   E 8°48.40 
TIME  :23:54:13 00:24:20  30.1 (min)          Purpose   : 0 
LOG   : 2087.90  2089.90   2.0                Region    : 3300 
FDEPTH:       5        5                      Gear cond.: 0 
BDEPTH:      65       77                      Validity  : 0 
Towing dir:   0°     Wire out   : 110  m      Speed     : 4.0 kn 
Sorted    :  23      Total catch: 23.14       Catch/hour: 46.13 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Saurida brasiliensis                     23.72     5882      51.43         
   Ariomma bondi                             8.51      323      18.45         
   Trichiurus lepturus                       4.03       22       8.73         
   Brachydeuterus auritus                    2.77      522       6.01         
   Trachurus trecae                          1.75       38       3.80         
   Lampanyctodes hectoris                    1.34      301       2.90         
   Selar crumenophthalmus                    1.16       30       2.51         
   Illex coindetii                           0.78       98       1.69         
   Sphyraena sphyraena                       0.64        4       1.38         
   Epigonus telescopus                       0.56       54       1.21         
   Sardinella maderensis                     0.40        8       0.86         
   Pteroscion peli                           0.24       34       0.52         
   Alloteuthis africana                      0.16      199       0.35         
   Priacanthus arenatus                      0.06        2       0.13         
   Selene dorsalis                           0.01        8       0.03         
   Sepia officinalis                         0.01        2       0.01         
                                       __________            ________ 











R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:    7 
DATE  :21.06.2010          GEAR TYPE: BT NO: 24  POSITION:Lat   N 1°10.60 
         start    stop    duration                        Lon   E 8°25.80 
TIME  :12:06:40 12:36:53  30.2 (min)          Purpose   : 1 
LOG   : 2167.44  2168.98   1.5                Region    : 3300 
FDEPTH:     118      118                      Gear cond.: 0 
BDEPTH:     118      118                      Validity  : 0 
Towing dir:   0°     Wire out   : 280  m      Speed     : 3.0 kn 
Sorted    :  29      Total catch: 29.12       Catch/hour: 57.84 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Ariomma bondi                            34.57      860      59.76         
   Illex coindetii                           6.06      366      10.48         
   Lepidotrigla cadmani                      4.95      121       8.55         
   Dentex congoensis                         3.40       70       5.87         
   Squatina oculata                          3.06        4       5.29         
   Dentex angolensis                         1.89       12       3.26         
   Sepia officinalis                         1.47       10       2.54         
   Zeus faber                                1.39        8       2.40         
   Priacanthus arenatus                      0.77        6       1.34         
   Psettodes belcheri                        0.08        2       0.14         
   Lagocephalus laevigatus                   0.08        2       0.14         
   Dicologoglossa hexophthalma               0.08        2       0.14         
   Citharus linguatula                       0.04        6       0.07         
   Syacium micrurum                          0.01        2       0.02         
                                       __________            ________ 
   Total                                    57.84              100.00 
 
 
R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:    8 
DATE  :21.06.2010          GEAR TYPE: BT NO: 24  POSITION:Lat   S 1°28.63 
         start    stop    duration                        Lon   E 8°32.92 
TIME  :16:17:36 16:34:59  17.4 (min)          Purpose   : 1 
LOG   : 2197.80  2198.63   0.8                Region    : 3300 
FDEPTH:     133      133                      Gear cond.: 0 
BDEPTH:     133      133                      Validity  : 0 
Towing dir:   0°     Wire out   : 310  m      Speed     : 2.8 kn 
Sorted    : 110      Total catch: 686.45      Catch/hour: 2368.43 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Spicara alta                           1644.39    18348      69.43         
   Dentex angolensis                       603.80     1035      25.49       5 
   Priacanthus arenatus                     29.53      152       1.25         
   Loligo vulgaris                          26.74      863       1.13         
   Umbrina canariensis                      20.67       86       0.87         
   Ariomma bondi                            14.22      345       0.60         
   Raja miraletus                           11.21       21       0.47         
   Lepidotrigla carolae                      9.70      259       0.41         
   Boops boops                               3.86       86       0.16         
   Synodus sp.                               2.59      128       0.11         
   Citharus linguatula                       1.73      128       0.07         
                                       __________            ________ 
   Total                                  2368.43              100.00 
 
 
R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:    9 
DATE  :22.06.2010          GEAR TYPE: PT NO:  4  POSITION:Lat   N 1°46.20 
         start    stop    duration                        Lon   E 8°58.80 
TIME  :01:09:40 01:39:42  30.0 (min)          Purpose   : 1 
LOG   : 2266.11  2268.05   1.9                Region    : 3300 
FDEPTH:       0        0                      Gear cond.: 0 
BDEPTH:      55       60                      Validity  : 0 
Towing dir:   0°     Wire out   : 110  m      Speed     : 3.9 kn 
Sorted    :  59      Total catch: 58.82       Catch/hour: 117.64 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Trachurus trecae                        101.80     3104      86.54         
   Sardinella aurita                         8.72      314       7.41       6 
   Scomber japonicus                         3.58       42       3.04         
   Alloteuthis africana                      1.72      916       1.46         
   Lagocephalus laevigatus                   1.50       22       1.28         
   Engraulis encrasicolus                    0.32       26       0.27         
                                       __________            ________ 






R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:   10 
DATE  :22.06.2010          GEAR TYPE: BT NO: 24  POSITION:Lat   N 2°1.50 
         start    stop    duration                        Lon   E 8°54.10 
TIME  :08:53:33 09:19:17  25.7 (min)          Purpose   : 1 
LOG   : 2313.70  2315.01   1.3                Region    : 3300 
FDEPTH:     107       98                      Gear cond.: 0 
BDEPTH:     107       98                      Validity  : 0 
Towing dir:   0°     Wire out   : 250  m      Speed     : 3.1 kn 
Sorted    : 128      Total catch: 287.72      Catch/hour: 671.72 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Dentex angolensis                       290.73     9224      43.28         
   Ariomma bondi                           225.57     5346      33.58         
   Boops boops                              59.09     1361       8.80         
   Lepidotrigla cadmani                     24.51      731       3.65         
   Sepia officinalis                        13.45      147       2.00         
   Lagocephalus laevigatus                  12.02        9       1.79         
   Trachurus trecae                          9.67      336       1.44      12 
   Trachurus capensis                        9.39      341       1.40         
   Fistularia petimba                        6.98       21       1.04         
   Raja miraletus                            5.51       16       0.82         
   Alloteuthis africana                      4.72     1450       0.70         
   Zeus faber                                3.25        9       0.48         
   Priacanthus arenatus                      2.45       16       0.36         
   Spicara alta                              0.98      294       0.15         
   Illex coindetii                           0.93       21       0.14         
   Perulibatrachus elminensis                0.68        5       0.10         
   Citharus linguatula                       0.63       16       0.09         
   Chlorophthalmus atlanticus                0.51        9       0.08         
   Pseudupeneus prayensis                    0.30        5       0.05         
   Saurida brasiliensis                      0.21       58       0.03         
   Antigonia capros                          0.14       30       0.02         
                                       __________            ________ 
   Total                                   671.72              100.00 
R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:   11 
DATE  :22.06.2010          GEAR TYPE: PT NO:  1  POSITION:Lat   S 2°0.53 
         start    stop    duration                        Lon   E 9°8.24 
TIME  :14:38:48 14:52:18  13.5 (min)          Purpose   : 1 
LOG   : 2358.42  2359.26   0.8                Region    : 3300 
FDEPTH:      25       35                      Gear cond.: 0 
BDEPTH:      46       45                      Validity  : 0 
Towing dir:   0°     Wire out   : 80   m      Speed     : 3.7 kn 
Sorted    :   0      Total catch: 0.00        Catch/hour: 0.00 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   N O  C A T C H                            0.00        0       0.00         





R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:   12 
DATE  :22.06.2010          GEAR TYPE: PT NO:  4  POSITION:Lat   S 2°11.71 
         start    stop    duration                        Lon   E 9°13.44 
TIME  :22:06:17 22:24:08  17.9 (min)          Purpose   : 1 
LOG   : 2425.74  2426.80   1.1                Region    : 3300 
FDEPTH:      42       45                      Gear cond.: 0 
BDEPTH:      44       46                      Validity  : 0 
Towing dir:   0°     Wire out   : 120  m      Speed     : 3.6 kn 
Sorted    :  44      Total catch: 43.61       Catch/hour: 146.59 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Scomber japonicus                        87.56      602      59.73       7 
   Sarda sarda                              37.14       40      25.34         
   Bregmaceros sp.                           9.58    12773       6.54         
   Saurida brasiliensis                      3.39      975       2.32         
   Sardinella aurita                         2.08      346       1.42      13 
   Engraulis encrasicolus                    1.65      632       1.12         
   Brachydeuterus auritus                    1.51      178       1.03         
   Echeneis naucrates                        1.21        3       0.83         
   Decapterus rhonchus                       1.04       37       0.71         
   Trichiurus lepturus                       0.84        3       0.57         
   Alloteuthis africana                      0.44      138       0.30         
   Sepia officinalis                         0.13        3       0.09         
                                       __________            ________ 





R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:   13 
DATE  :23.06.2010          GEAR TYPE: PT NO:  4  POSITION:Lat   S 2°18.30 
         start    stop    duration                        Lon   E 9°21.47 
TIME  :01:28:47 01:58:53  30.1 (min)          Purpose   : 1 
LOG   : 2451.59  2453.55   2.0                Region    : 3300 
FDEPTH:       0        0                      Gear cond.: 0 
BDEPTH:      33       41                      Validity  : 0 
Towing dir:   0°     Wire out   : 120  m      Speed     : 3.9 kn 
Sorted    :  24      Total catch: 23.06       Catch/hour: 45.98 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Boops boops                              18.74    20213      40.76         
   Sardinella aurita                        15.23     6963      33.13      14 
   Sepia officinalis                         2.39       12       5.20         
   Sphyraena sphyraena                       2.09        6       4.55         
   Sarda sarda                               1.97        2       4.29         
   Decapterus rhonchus                       1.40      285       3.04         
   Scomber japonicus                         1.40        8       3.04         
   Bregmaceros sp.                           1.38     2167       2.99         
   Alloteuthis africana                      0.90      351       1.95         
   Engraulis encrasicolus                    0.20        4       0.43         
   Saurida brasiliensis                      0.20       74       0.43         
   Brachydeuterus auritus                    0.08       10       0.17         
                                       __________            ________ 





R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:   14 
DATE  :23.06.2010          GEAR TYPE: BT NO: 24  POSITION:Lat   S 2°42.54 
         start    stop    duration                        Lon   E 9°6.36 
TIME  :07:19:14 07:35:52  16.6 (min)          Purpose   : 1 
LOG   : 2500.48  2501.34   0.9                Region    : 3300 
FDEPTH:     124      123                      Gear cond.: 0 
BDEPTH:     124      123                      Validity  : 0 
Towing dir:   0°     Wire out   : 320  m      Speed     : 3.1 kn 
Sorted    : 463      Total catch: 3126.32     Catch/hour: 11279.57 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Spicara alta                           5248.11    56215      46.53         
   Dentex angolensis                      2170.17    27734      19.24         
   Trachurus trecae                       1400.24    40001      12.41      15 
   Ariomma bondi                           988.57    23112       8.76         
   Erythrocles monodi                      947.08      382       8.40         
   Boops boops                             197.28     3359       1.75         
   Fistularia petimba                      111.49      159       0.99         
   Antigonia capros                         85.69     2435       0.76         
   Torpedo torpedo                          34.92       47       0.31         
   Raja miraletus                           31.17      112       0.28         
   Sepia officinalis                        14.43      180       0.13         
   Raja clavata                             13.75       22       0.12         
   Lepidotrigla cadmani                     12.84      339       0.11         
   Loligo vulgaris                          11.47      159       0.10         
   Zeus faber                                7.87       22       0.07         
   Aulopus cadenati                          2.45       22       0.02         
   Citharus linguatula                       2.02       43       0.02         
                                       __________            ________ 











R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:   15 
DATE  :23.06.2010          GEAR TYPE: PT NO:  7  POSITION:Lat   S 2°24.97 
         start    stop    duration                        Lon   E 9°29.53 
TIME  :11:41:26 12:11:23  30.0 (min)          Purpose   : 1 
LOG   : 2532.44  2534.28   1.8                Region    : 3300 
FDEPTH:      15       20                      Gear cond.: 0 
BDEPTH:      31       36                      Validity  : 0 
Towing dir:   0°     Wire out   : 90   m      Speed     : 3.7 kn 
Sorted    :  28      Total catch: 28.29       Catch/hour: 56.67 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Sardinella maderensis                    56.39      511      99.51       8 
   Sardinella aurita                         0.28        2       0.49         
                                       __________            ________ 






R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:   16 
DATE  :23.06.2010          GEAR TYPE: PT NO:  7  POSITION:Lat   S 2°26.56 
         start    stop    duration                        Lon   E 9°34.56 
TIME  :13:54:27 14:24:01  29.6 (min)          Purpose   : 1 
LOG   : 2546.50  2548.40   1.9                Region    : 3300 
FDEPTH:      10       10                      Gear cond.: 0 
BDEPTH:      22       20                      Validity  : 0 
Towing dir:   0°     Wire out   : 150  m      Speed     : 3.8 kn 
Sorted    :  23      Total catch: 23.19       Catch/hour: 47.05 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Sardinella aurita                        31.86      217      67.70      10 
   Sardinella maderensis                    11.97      335      25.44       9 
   Sphyraena barracuda                       2.17       51       4.61         
   Chloroscombrus chrysurus                  0.51        8       1.08         
   Trichiurus lepturus                       0.26        2       0.56         
   Illex coindetii                           0.18        2       0.39         
   Sepia officinalis                         0.08       10       0.17         
   Lagocephalus laevigatus                   0.02        2       0.04         
                                       __________            ________ 








R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:   17 
DATE  :24.06.2010          GEAR TYPE: PT NO:  4  POSITION:Lat   S 2°53.77 
         start    stop    duration                        Lon   E 9°21.69 
TIME  :03:04:05 03:34:31  30.4 (min)          Purpose   : 1 
LOG   : 2625.51  2627.39   1.9                Region    : 3300 
FDEPTH:       0        0                      Gear cond.: 0 
BDEPTH:     124      109                      Validity  : 0 
Towing dir:   0°     Wire out   : 100  m      Speed     : 3.7 kn 
Sorted    :   4      Total catch: 3.53        Catch/hour: 6.96 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Trichiurus lepturus                       5.91       12      84.99         
   Ariomma bondi                             1.01       91      14.45         
   Saurida brasiliensis                      0.04       14       0.57         
                                       __________            ________ 








R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:   18 
DATE  :24.06.2010          GEAR TYPE: BT NO: 24  POSITION:Lat   S 3°0.43 
         start    stop    duration                        Lon   E 9°29.22 
TIME  :12:25:14 12:50:39  25.4 (min)          Purpose   : 1 
LOG   : 2693.69  2695.07   1.4                Region    : 3300 
FDEPTH:     137      176                      Gear cond.: 0 
BDEPTH:     137      176                      Validity  : 0 
Towing dir:   0°     Wire out   : 390  m      Speed     : 3.2 kn 
Sorted    :  72      Total catch: 71.55       Catch/hour: 168.95 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Dentex congoensis                        73.67     1360      43.61         
   Antigonia capros                         46.40     1119      27.46         
   Spicara alta                             25.38      413      15.02         
   Dentex angolensis                         8.00       80       4.74      16 
   Squatina oculata                          3.64        2       2.15         
   Squalus megalops                          2.62        2       1.55         
   Lepidotrigla cadmani                      2.22       43       1.31         
   Ariomma bondi                             1.72       43       1.02         
   Zeus faber                                1.16        2       0.68         
   Citharus linguatula                       0.94        2       0.56         
   Trigla lyra                               0.78       28       0.46         
   Illex coindetii                           0.73        9       0.43         
   Pterothrissus belloci                     0.66        5       0.39         
   Lagocephalus laevigatus                   0.61        5       0.36         
   Trachinocephalus myops                    0.21        2       0.13         
   Scorpaena normani                         0.19        2       0.11         
                                       __________            ________ 














R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:   19 
DATE  :24.06.2010          GEAR TYPE: PT NO:  4  POSITION:Lat   S 2°52.36 
         start    stop    duration                        Lon   E 9°55.89 
TIME  :19:05:21 19:35:03  29.7 (min)          Purpose   : 1 
LOG   : 2743.98  2745.59   1.6                Region    : 3300 
FDEPTH:      30       31                      Gear cond.: 0 
BDEPTH:      29       32                      Validity  : 0 
Towing dir:   0°     Wire out   : 110  m      Speed     : 3.3 kn 
Sorted    :  77      Total catch: 77.33       Catch/hour: 156.17 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Sphyraena guachancho                     86.03      321      55.09         
   Brachydeuterus auritus                   45.44     1101      29.10         
   Ilisha africana                           5.65      170       3.62         
   Sardinella maderensis                     4.73       46       3.03      18 
   Euthynnus alletteratus                    4.64        8       2.97         
   Selene dorsalis                           2.04       26       1.31         
   Sepia officinalis                         1.90       40       1.22         
   Scomberomorus tritor                      1.51        2       0.97         
   Sardinella aurita                         1.25       12       0.80      17 
   Galeoides decadactylus                    1.13       10       0.72         
   Scomber japonicus                         0.67        4       0.43         
   Trichiurus lepturus                       0.59       71       0.38         
   Dentex barnardi                           0.30        2       0.19         
   Decapterus punctatus                      0.28       73       0.18         
                                       __________            ________ 










R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:   20 
DATE  :25.06.2010          GEAR TYPE: PT NO:  1  POSITION:Lat   S 3°5.40 
         start    stop    duration                        Lon   E 10°7.42 
TIME  :07:52:09 08:31:33  39.4 (min)          Purpose   : 1 
LOG   : 2829.01  2831.67   2.7                Region    : 3300 
FDEPTH:      20       30                      Gear cond.: 0 
BDEPTH:      37       35                      Validity  : 0 
Towing dir:   0°     Wire out   : 110  m      Speed     : 4.1 kn 
Sorted    :  97      Total catch: 97.35       Catch/hour: 148.25 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Trichiurus lepturus                      96.93      145      65.38         
   Sphyraena guachancho                     36.40       79      24.55         
   Stromateus fiatola                        9.43       15       6.36         
   Sarda sarda                               1.60        2       1.08         
   Selene dorsalis                           1.10       15       0.74         
   Euthynnus alletteratus                    0.99        2       0.67         
   Sepia officinalis                         0.53       44       0.36         
   Lagocephalus laevigatus                   0.44        3       0.30         
   Trachinotus ovatus                        0.43        2       0.29         
   Engraulis sp.                             0.41       21       0.28         
                                       __________            ________ 











R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:   21 
DATE  :25.06.2010          GEAR TYPE: BT NO: 24  POSITION:Lat   S 3°9.30 
         start    stop    duration                        Lon   E 10°9.72 
TIME  :10:10:39 10:40:30  29.9 (min)          Purpose   : 1 
LOG   : 2841.94  2843.57   1.6                Region    : 3300 
FDEPTH:      41       42                      Gear cond.: 0 
BDEPTH:      41       42                      Validity  : 0 
Towing dir:   0°     Wire out   : 120  m      Speed     : 3.3 kn 
Sorted    : 165      Total catch: 355.76      Catch/hour: 715.10 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Brachydeuterus auritus                  490.81    17974      68.64         
   Trachurus trecae                         52.96      591       7.41      20 
   Pomadasys incisus                        43.20      225       6.04         
   Pagellus bellottii                       16.32       74       2.28         
   Pomadasys jubelini                       14.93       16       2.09         
   Trichiurus lepturus                      13.85       74       1.94         
   Drepane africana                         10.63        8       1.49         
   Dasyatis marmorata                       10.49        4       1.47         
   Pseudotolithus senegalensis               8.98        8       1.26         
   Galeoides decadactylus                    8.36       48       1.17         
   Decapterus rhonchus                       6.15      760       0.86         
   Selene dorsalis                           4.80       60       0.67         
   Scomber japonicus                         4.72       30       0.66         
   Umbrina canariensis                       4.28        8       0.60         
   Dentex barnardi                           3.90       12       0.55         
   Sphyraena guachancho                      2.81        4       0.39         
   Ilisha africana                           2.77       56       0.39         
   Pteroscion peli                           2.55       30       0.36         
   Raja miraletus                            2.51        4       0.35         
   Squilla cadenati                          2.17        8       0.30         
   Sardinella aurita                         1.73      299       0.24      19 
   Trachinus radiatus                        1.59        4       0.22         
   Lagocephalus laevigatus                   0.90        4       0.13         
   Boops boops                               0.82       44       0.12         
   Alloteuthis africana                      0.68      573       0.10         
   Trachinocephalus myops                    0.56        8       0.08         
   Citharus linguatula                       0.56        4       0.08         
   Peristedion cataphractum                  0.46        8       0.06         
   Uranoscopus polli                         0.46        4       0.06         
   Engraulis encrasicolus                    0.08       18       0.01         
                                       __________            ________ 





R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:   22 
DATE  :25.06.2010          GEAR TYPE: BT NO: 24  POSITION:Lat   S 3°11.10 
         start    stop    duration                        Lon   E 10°21.47 
TIME  :13:37:14 13:51:26  14.2 (min)          Purpose   : 1 
LOG   : 2862.09  2862.80   0.7                Region    : 3300 
FDEPTH:      27       28                      Gear cond.: 0 
BDEPTH:      27       28                      Validity  : 0 
Towing dir:   0°     Wire out   : 80   m      Speed     : 3.0 kn 
Sorted    :  53      Total catch: 53.01       Catch/hour: 223.99 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Brachydeuterus auritus                   55.56     9663      24.81         
   Sphyraena guachancho                     45.42      308      20.28         
   Epinephelus aeneus                       21.34        4       9.53         
   Selene dorsalis                          16.48      258       7.36         
   Trachurus trecae                         11.79      385       5.26      21 
   Dentex barnardi                           9.89       55       4.41         
   Galeoides decadactylus                    9.51       55       4.24         
   Pomadasys incisus                         9.38       85       4.19         
   Pseudupeneus prayensis                    8.03       46       3.58         
   Pomadasys jubelini                        6.76        8       3.02         
   Pagellus bellottii                        5.24       51       2.34         
   Stromateus fiatola                        5.03        8       2.24         
   Engraulis encrasicolus                    4.48     1492       2.00         
   Balistes punctatus                        4.35        4       1.94         
   Pagrus caeruleostictus                    3.42        4       1.53         
   Ilisha africana                           2.11      249       0.94         
   Chaetodipterus goreensis                  1.65        4       0.74         
   Sepia officinalis                         1.56        8       0.70         
   Sardinella aurita                         0.93      127       0.42      22 
   Scomber japonicus                         0.55        4       0.25         
   Sardinella maderensis                     0.42       13       0.19         
   Calappa rubroguttata                      0.08        4       0.04         
                                       __________            ________ 






R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:   23 
DATE  :25.06.2010          GEAR TYPE: BT NO: 24  POSITION:Lat   S 3°26.55 
         start    stop    duration                        Lon   E 10°1.94 
TIME  :17:42:45 18:12:03  29.3 (min)          Purpose   : 1 
LOG   : 2891.22  2892.75   1.5                Region    : 3300 
FDEPTH:     101      100                      Gear cond.: 0 
BDEPTH:     101      100                      Validity  : 0 
Towing dir:   0°     Wire out   : 250  m      Speed     : 3.1 kn 
Sorted    :  84      Total catch: 84.31       Catch/hour: 172.65 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Chelidonichthys gabonensis               44.44     1540      25.74         
   Dentex congoensis                        40.75      508      23.60         
   Trigla lyra                              30.72     1925      17.79         
   Sepia officinalis                        18.02      141      10.44         
   Bathyuroconger vicinus                    7.37       23       4.27         
   Rhinobatos rhinobatos                     4.51        2       2.61         
   Fistularia petimba                        3.99       10       2.31         
   Torpedo torpedo                           3.62        8       2.10         
   Umbrina canariensis                       3.46        6       2.00         
   Citharus linguatula                       3.19      184       1.85         
   Trichiurus lepturus                       2.95        8       1.71         
   OPHIDIIDAE                                2.46      252       1.42         
   Saurida brasiliensis                      1.92      295       1.11         
   Grammoplites gruveli                      1.17       27       0.68         
   Octopus vulgaris                          1.04        4       0.60         
   Dicologoglossa hexophthalma               0.88       27       0.51         
   Priacanthus arenatus                      0.51       33       0.30         
   Illex coindetii                           0.49       12       0.28         
   Spicara alta                              0.43      143       0.25         
   Uranoscopus polli                         0.43        6       0.25         
   Ophisurus serpens                         0.16        6       0.09         
   Trachurus trecae                          0.12        2       0.07         
   Zeus faber                                0.00        4       0.00         
                                       __________            ________ 






R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:   24 
DATE  :26.06.2010          GEAR TYPE: PT NO:  4  POSITION:Lat   S 3°33.32 
         start    stop    duration                        Lon   E 10°11.70 
TIME  :01:45:20 02:15:36  30.3 (min)          Purpose   : 1 
LOG   : 2942.80  2944.61   1.8                Region    : 3300 
FDEPTH:       0        0                      Gear cond.: 0 
BDEPTH:      89       85                      Validity  : 0 
Towing dir:   0°     Wire out   : 110  m      Speed     : 3.6 kn 
Sorted    :  13      Total catch: 12.92       Catch/hour: 25.61 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Trichiurus lepturus                      12.98       20      50.70         
   Saurida brasiliensis                      8.05     4200      31.42         
   Echeneis naucrates                        3.37        6      13.16         
   Alloteuthis africana                      1.09      258       4.26         
   Illex coindetii                           0.08       22       0.31         
   Sepia officinalis                         0.02        2       0.08         
   Ariomma bondi                             0.02        2       0.08         
                                       __________            ________ 














R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:   25 
DATE  :26.06.2010          GEAR TYPE: PT NO:  4  POSITION:Lat   S 3°25.00 
         start    stop    duration                        Lon   E 10°21.69 
TIME  :04:03:55 04:34:07  30.2 (min)          Purpose   : 1 
LOG   : 2958.94  2960.88   2.0                Region    : 3300 
FDEPTH:      10       10                      Gear cond.: 0 
BDEPTH:      44       49                      Validity  : 0 
Towing dir:   0°     Wire out   : 110  m      Speed     : 3.9 kn 
Sorted    :  23      Total catch: 22.72       Catch/hour: 45.15 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Boops boops                              19.10    10044      42.30         
   Trichiurus lepturus                       8.35       12      18.49         
   Sphyraena guachancho                      7.29       10      16.15         
   Trachurus trecae                          4.13      700       9.15         
   Echeneis naucrates                        2.19        2       4.84         
   Alloteuthis africana                      2.13      980       4.71         
   Sardinella aurita                         1.37      103       3.04         
   Saurida brasiliensis                      0.60      248       1.32         
                                       __________            ________ 




R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:   26 
DATE  :26.06.2010          GEAR TYPE: BT NO: 24  POSITION:Lat   S 3°21.75 
         start    stop    duration                        Lon   E 10°32.45 
TIME  :07:02:27 07:32:14  29.8 (min)          Purpose   : 1 
LOG   : 2979.34  2981.18   1.8                Region    : 3300 
FDEPTH:      21       21                      Gear cond.: 0 
BDEPTH:      21       21                      Validity  : 0 
Towing dir:   0°     Wire out   : 120  m      Speed     : 3.7 kn 
Sorted    :  35      Total catch: 459.38      Catch/hour: 925.55 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Sardinella aurita                       851.24   105030      91.97      23 
   Brachydeuterus auritus                   49.50     8277       5.35         
   Stromateus fiatola                       17.55       52       1.90         
   Trachinotus ovatus                        3.14       26       0.34         
   Lagocephalus laevigatus                   1.83       52       0.20         
   Sphyraena guachancho                      0.79       26       0.08         
   Lepidotrigla cadmani                      0.71       26       0.08         
   Scomber japonicus                         0.52       26       0.06         
   Decapterus punctatus                      0.26       26       0.03         
                                       __________            ________ 





R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:   27 
DATE  :27.06.2010          GEAR TYPE: PT NO:  4  POSITION:Lat   S 3°55.53 
         start    stop    duration                        Lon   E 10°51.19 
TIME  :20:45:08 21:15:05  30.0 (min)          Purpose   : 1 
LOG   : 3149.33  3150.90   1.6                Region    : 3400 
FDEPTH:      42       42                      Gear cond.: 0 
BDEPTH:      43       42                      Validity  : 0 
Towing dir:   0°     Wire out   : 110  m      Speed     : 3.1 kn 
Sorted    :  84      Total catch: 83.54       Catch/hour: 167.36 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Trichiurus lepturus                      93.16      521      55.66         
   MOBULIDAE                                60.10        2      35.91         
   Alectis alexandrinus                      9.84       12       5.88         
   Sepia officinalis                         1.96       98       1.17         
   Sphyraena guachancho                      1.14        2       0.68         
   Remora remora                             0.80        4       0.48         
   Sardinella aurita                         0.36        2       0.22         
                                       __________            ________ 





R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:   28 
DATE  :28.06.2010          GEAR TYPE: BT NO: 24  POSITION:Lat   S 4°19.14 
         start    stop    duration                        Lon   E 10°49.91 
TIME  :08:01:09 08:31:09  30.0 (min)          Purpose   : 1 
LOG   : 3222.45  3223.93   1.5                Region    : 3400 
FDEPTH:     117      117                      Gear cond.: 0 
BDEPTH:     117      117                      Validity  : 0 
Towing dir:   0°     Wire out   : 280  m      Speed     : 3.0 kn 
Sorted    : 200      Total catch: 199.74      Catch/hour: 399.48 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Umbrina canariensis                     117.20      288      29.34         
   Dentex angolensis                       104.00      628      26.03         
   Dentex congoensis                        53.00      758      13.27         
   Trachurus trecae                         45.10     1110      11.29      24 
   Ariomma bondi                            24.60      984       6.16         
   Spicara alta                             18.50      188       4.63         
   Scorpaena scrofa                          7.10       22       1.78         
   Brotula barbata                           6.22        8       1.56         
   Cymbium glans                             5.00        4       1.25         
   Lepidotrigla cadmani                      4.40       66       1.10         
   Raja miraletus                            2.32        6       0.58         
   Loligo vulgaris                           2.14      172       0.54         
   Zeus faber                                1.54       10       0.39         
   Chaetodon hoefleri                        1.34        8       0.34         
   Octopus vulgaris                          1.30        4       0.33         
   Anthias anthias                           1.30        8       0.33         
   Sepia officinalis                         1.18       16       0.30         
   Fistularia petimba                        1.00        2       0.25         
   Branchiostegus semifasciatus *            0.88        2       0.22         
   Priacanthus arenatus                      0.60        2       0.15         
   Citharus linguatula                       0.52       26       0.13         
   Chlorophthalmus atlanticus                0.24        2       0.06         
                                       __________            ________ 








R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:   29 
DATE  :28.06.2010          GEAR TYPE: PT NO:  7  POSITION:Lat   S 4°5.73 
         start    stop    duration                        Lon   E 11°8.60 
TIME  :11:33:37 11:50:58  17.4 (min)          Purpose   : 1 
LOG   : 3248.99  3250.10   1.1                Region    : 3400 
FDEPTH:      14       15                      Gear cond.: 0 
BDEPTH:      25       28                      Validity  : 0 
Towing dir:   0°     Wire out   : 80   m      Speed     : 3.8 kn 
Sorted    : 869      Total catch: 868.56      Catch/hour: 3003.67 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Sardinella aurita                      2904.90    25186      96.71      25 
   Selene dorsalis                          26.56      498       0.88         
   Brachydeuterus auritus                   18.26      581       0.61         
   Scomber japonicus                        16.60       83       0.55         
   Engraulis encrasicolus                   11.62     1826       0.39         
   Trachurus trecae                         10.79      332       0.36         
   Sardinella maderensis                    10.79      249       0.36         
   Sepia officinalis                         3.32      581       0.11         
   Trichiurus lepturus                       0.83      249       0.03         
                                       __________            ________ 








R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:   30 
DATE  :28.06.2010          GEAR TYPE: PT NO:  1  POSITION:Lat   S 4°28.72 
         start    stop    duration                        Lon   E 10°55.43 
TIME  :17:02:54 17:31:28  28.6 (min)          Purpose   : 1 
LOG   : 3292.82  3294.52   1.7                Region    : 3400 
FDEPTH:     158      132                      Gear cond.: 0 
BDEPTH:     157      133                      Validity  : 0 
Towing dir:   0°     Wire out   : 200  m      Speed     : 3.6 kn 
Sorted    :   4      Total catch: 3.90        Catch/hour: 8.19 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   MYCTOPHIDAE                               6.15    15383      75.13         
   Trichiurus lepturus                       1.89        6      23.08         
   Loligo vulgaris                           0.15        2       1.79         
   Selene dorsalis                           0.00        2       0.00         
                                       __________            ________ 








R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:   31 
DATE  :29.06.2010          GEAR TYPE: PT NO:  7  POSITION:Lat   S 4°19.70 
         start    stop    duration                        Lon   E 11°23.10 
TIME  :23:12:24 23:26:27  14.0 (min)          Purpose   : 1 
LOG   : 3341.54  3342.58   1.0                Region    : 3400 
FDEPTH:      10       10                      Gear cond.: 0 
BDEPTH:      24       23                      Validity  : 0 
Towing dir:   0°     Wire out   : 110  m      Speed     : 4.5 kn 
Sorted    : 114      Total catch: 114.40      Catch/hour: 490.29 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Sardinella aurita                       409.93     2383      83.61      26 
   Brachydeuterus auritus                   39.39     1599       8.03         
   Trichiurus lepturus                      21.64      463       4.41         
   Sardinella maderensis                    14.79      219       3.02      27 
   Pteroscion peli                           1.24       34       0.25         
   Ilisha africana                           1.16      189       0.24         
   Sepia officinalis                         0.64      133       0.13         
   Cynoglossus monodi                        0.34        4       0.07         
   Galeoides decadactylus                    0.26        9       0.05         
   Parapenaeus longirostris                  0.21      249       0.04         
   Selene dorsalis                           0.21       13       0.04         
   Citharus linguatula                       0.13        9       0.03         
   Stromateus fiatola                        0.13        9       0.03         
   Illex coindetii                           0.09       77       0.02         
   Engraulis encrasicolus                    0.09      103       0.02         
   Fodiator acutus                           0.04        4       0.01         
                                       __________            ________ 






R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:   32 
DATE  :29.06.2010          GEAR TYPE: PT NO:  1  POSITION:Lat   S 4°40.62 
         start    stop    duration                        Lon   E 11°25.31 
TIME  :07:25:26 07:51:20  25.9 (min)          Purpose   : 1 
LOG   : 3416.26  3417.95   1.7                Region    : 3400 
FDEPTH:      50       60                      Gear cond.: 0 
BDEPTH:      84       88                      Validity  : 0 
Towing dir:   0°     Wire out   : 180  m      Speed     : 3.9 kn 
Sorted    :   0      Total catch: 0.28        Catch/hour: 0.65 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   SALPS                                     0.65        0       0.00         
   Selene dorsalis                           0.00        2       0.00         













R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:   33 
DATE  :29.06.2010          GEAR TYPE: BT NO: 24  POSITION:Lat   S 4°34.73 
         start    stop    duration                        Lon   E 11°37.53 
TIME  :10:35:12 11:05:40  30.5 (min)          Purpose   : 1 
LOG   : 3437.95  3439.43   1.5                Region    : 3400 
FDEPTH:      25       25                      Gear cond.: 0 
BDEPTH:      25       25                      Validity  : 0 
Towing dir:   0°     Wire out   : 120  m      Speed     : 2.9 kn 
Sorted    :   0      Total catch: 400.03      Catch/hour: 787.72 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Brachydeuterus auritus                  352.38     9850      44.73         
   Selene dorsalis                         102.08     2786      12.96         
   Trichiurus lepturus                      93.14     2739      11.82         
   Ilisha africana                          56.36     1250       7.15         
   Pseudotolithus typus                     36.78      565       4.67         
   Pteroscion peli                          34.22     1506       4.34         
   Pentanemus quinquarius                   31.47      884       3.99         
   Sardinella aurita                        25.30      118       3.21      28 
   Stromateus fiatola                       22.11       51       2.81         
   Trachurus trecae                         11.44      118       1.45         
   Parapenaeus longirostris                  8.96     1778       1.14         
   Dicologoglossa cuneata                    3.86      173       0.49         
   Portunus validus                          2.21      124       0.28         
   Galeoides decadactylus                    2.17       22       0.27         
   Ophisurus serpens                         1.73        4       0.22         
   Batrachoides sp.                          1.06       85       0.13         
   Sepia officinalis                         1.06      161       0.13         
   Cynoglossus canariensis                   0.45       16       0.06         
   Arius parkii                              0.37        4       0.05         
   Pomadasys incisus                         0.24        4       0.03         
   Alloteuthis africana                      0.12       43       0.01         
   Sphyraena barracuda                       0.12       12       0.01         
   Lagocephalus laevigatus                   0.08       18       0.01         
                                       __________            ________ 
   Total                                   787.72              100.00 
 
 
R/V Dr. Fridtjof Nansen       SURVEY:2010406        STATION:   34 
DATE  :29.06.2010          GEAR TYPE: BT NO: 24  POSITION:Lat   S 4°51.51 
         start    stop    duration                        Lon   E 11°31.97 
TIME  :14:28:49 14:53:49  25.0 (min)          Purpose   : 1 
LOG   : 3464.86  3466.13   1.3                Region    : 3400 
FDEPTH:      95       94                      Gear cond.: 0 
BDEPTH:      95       94                      Validity  : 0 
Towing dir:   0°     Wire out   : 230  m      Speed     : 3.1 kn 
Sorted    :  93      Total catch: 431.95      Catch/hour: 1036.68 
 
   SPECIES                                   CATCH/HOUR    % OF TOT. C   SAMP 
                                          weight   numbers 
   Trachurus trecae                        908.69    13632      87.65         
   Pteroscion peli                          63.74      593       6.15         
   Trichiurus lepturus                      26.38      559       2.54         
   Brotula barbata                          11.83       77       1.14         
   Illex coindetii                           6.36      144       0.61         
   Scomber japonicus                         4.68       34       0.45         
   Fistularia petimba                        4.58       10       0.44         
   GOBIIDAE                                  4.25      526       0.41         
   Parapenaeus longirostris                  2.45      458       0.24         
   Saurida brasiliensis                      1.56      413       0.15         
   Octopus vulgaris                          0.98       10       0.09         
   Citharus linguatula                       0.65       22       0.06         
   Sepia officinalis                         0.31       67       0.03         
   Alloteuthis africana                      0.22       96       0.02         
                                       __________            ________ 
   Total                                  1036.68              100.00 
 






















































































Length group (cm) N (millions) W (tonnes) 
5 3 0.0 
6 5 0.0 
7 260 0.8 
8 351 1.6 
9 369 2.4 
10 318 2.8 
11 249 2.9 
12 179 2.7 
13 109 2.1 
14 37 0.9 
15 
  16 4 0.1 
17 6 0.3 
18 13 0.7 
19 15 0.9 
20 3 0.2 
21 12 1.0 
22 
  23 49 5.4 
24 45 5.6 
25 53 7.5 
26 26 4.2 
27 46 8.4 
28 56 11.3 
29 42 9.4 
30 17 4.2 
31 11 3.1 
32 
  33 
  34 
  35 
  
   






Sardinella maderensis  
 
 
Length group (cm) N (millions) W (tonnes) 
5 
  6 
  7 
  8 
  9 43 0.3 
10 64 0.6 
11 32 0.4 
12 
  13 
  14 1 0.0 
15 1 0.0 
16 0 0.0 
17 18 0.8 
18 10 0.5 
19 46 3.0 
20 91 7.0 
21 26 2.3 
22 28 2.8 
23 39 4.6 
24 26 3.4 
25 7 1.1 
26 8 1.4 
27 4 0.7 
28 
  29 
  30 
  31 
  32 
  33 
  34 
  35 
  
   










Length group (cm) N (millions) W (tonnes) 
5 
  6 
  7 
  8 
  9 
  10 
  11 
  12 
  13 12 0.3 
14 85 2.5 
15 61 2.1 
16 19 0.8 
17 20 1.0 
18 18 1.1 
19 
  20 
  21 
  22 
  23 
  24 
  25 
  26 
  27 
  28 
  29 
  30 
  31 
  32 
  33 
  34 
  35 
  
   




ANNEX IV Instruments and fishing gear used 
 
The Simrad ER-60/18, 38, 120 and 200 kHz scientific sounder was run during the survey only 
for observation of fish and bottom conditions.  
 
Standard sphere calibrations were carried out using 38.1 mm diameter tungsten carbide sphere 
for 18, 38, 120 and 200 kHz. The last calibrations took place 07.03.2010, Baia dos Elefantes. 
The details of the settings of the 38 kHz echo sounder where as follows: 
 
 
Transceiver-2 menu (38 kHz) 
Transducer depth  5.50 m 
Absorption coefficient 8.7 dB/km 
Pulse length   medium (1,024ms) 
Bandwidth   2.43 kHz  
Max power   2000 Watt 
2-way beam angle  -20,6dB 
Gain    25.38 dB   
SA correction   -0.48 dB   
Angle sensitivity  21.9 
3 dB beam width  7.12º along ship  
7.24º athwart ship 
Along ship offset  0.17º 
Athwart ship offset  0.05º 
 
Bottom detection menu 






The vessel has two different sized "Åkrahamn" pelagic trawls and one "Gisund super bottom 
trawl".  Trawls were used for identification of acoustic targets only. 
 
The bottom trawl has a headline of 31 m, footrope 47 m and 20 mm mesh size in the cod end 
with an inner net of 10 mm mesh size. The trawl height was about 4.5 m and distance between 
wings during towing about 21 m. The sweeps are 40 m long. The trawl is equipped with a 12" 
rubber bobbins gear. New doors are 'Thyborøn' combi type, 7.41 m
2
, 1720 kg. These have 
been in use onboard since 19.02.08.  
 
The SCANMAR system was used on all trawl hauls. This equipment consists of sensors, a 
hydrophone, a receiver, a display unit and a battery charger. Communication between sensors 
and ship is based on acoustic transmission. The doors are fitted with sensors to provide 
information on their distance, and the trawl was equipped with a trawl eye that provides 











Design of the trawl used 
